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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist 
composition which improves the profile of a resist 
pattern and suppresses a variation of line width due to 
laying in a vacuum chamber. 

SOLUTION: The positive resist composition for an 

electron beam, X-rays or EUV (extreme-ultraviolet 

radiation) comprises (a) a resin which has a structural 

unit containing an acid-decomposable group of formula ^ 1 

(X) and is decomposed by the action of an acid to — q — o—\fii—u~- 

increase solubility in an alkali developer and (b) a f 

compound which generates an acid upon irradiation with 

an actinic radiation. In formula (X), R1 and R2 may be the 

same or different and are each H or a 1-4C alkyl; W is a 

divalent organic group; and R3 is an alkyl which may have 

substituents and has 1 1-20 carbon atoms in total, an 

aryl which may have substituents and has 11-30 carbon 

atoms in total or an aralkyl which may have substituents 

and has 1 2-30 carbon atoms in total. 
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ligtOKtttt, #*fe£JS?-4«rC*>9» <fc£«5 (3) T 
ttJg-g-JSHF-l 2<@T-fo-5 0 

[0 12 8] 

Ut3 8] 



(1) 



A«-00C- l CH2 -'CHa-'CHi-^ -COO —A 0 GO 




OH, 



^CHj-'CT^CH^-S^^O-B 0 C3) 
CH 3 
— A°,~0— B° 



B 0 -O 

&im&3& :— COO 

[0 12 9] *«W<OS^#tt*g»P&lHb-£-«5 
V^Ttil/^K ffSKlt KXD^^-V ^&±Kim 

3 , 0 0 0 KTF"Cfc 9 . # * Kli5 00~3, 00 
0, ££#£L><f±l. 000 — 2. 5 0Offc5. 

[0 13 0] ^9l0#£bt'JHmfXK:*5v v rtt,. Wt 
tz.X9&Mim&*s EP*>-coo-a°> -o-b°S 
5r^tfg£ bTI4, -R°-COO-A°. Xfi-Ar- 

[0 13 1] ^^T-A0(4 % -C (R01) (r02) (r 
03) , -Si (R°l) (R 02 ) (R 03 ) tKtt-C 

(R 04) ( R 05) -o-R<»SfeiSt. B°(4, A°XI± 
-CO-O-A 0 S5r*-f„ 

[0 13 2] R01, R02 % r03, R04fttfR05tt. -ErJt 

*hjai— ct>tB*b-o*-c<>.fc<, Aimm*. ta*-a> 

g£^U R 06 tt7/i'*/i'g(>b<l4Ty— 7Wgfc* 
■T. (IU R 01 ~R 03 ©f*i'>&< t f>2ott**IB^Eil 



2o<Dgas^bTg£^f£LTt>J:v\ > R°ttSifcg 

b-c v vr t> i v > 2 ffiw±<DfliS6K t> b < liXrCtttt 

Sr* U -A r -r±¥9Rt> b< l4#St<D*&g 

[0 13 3] 7/v*^ii:Ltli^f/wS> ^ 

f/H, 7"nfc*/i.g, n— -ff-tV&s sec— T^/V 
g, t-^^S<D^ft^»l~4l@tOt^>dS#*b 
< , D7;v*;vSt L.tliV^BT'p fcWg, 

^3fi&3~l 0<@(Dt><DA5»*b<, T/Hr^girb 

«&^«&2~4(Btf>t><oa s fiM£ b<» 7!)-/HtU 

[0 13 4] *fc. fi^Si: bTl±7kg?S, ^oyv® 



(27) 
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>^S, y^y/^S, -iy^/^ v-T^/vg. /<u 
y /l^mn <D T is /I'm % zf ^ y /V^ V-S^CO T V ci 3f > 

td-^^v'S, ^o-y^/v^vs^coTy— a>* 

10 13 5] g^i^^L^SSi L"Cs »*U< 

^3^(Or/^/^^^/VS, ^3^C0T^^r/^ 
h3£^"Cfc£ 0 MK£f£L< J*. f3ffi7M 
/l^;*TVl^ ^3i^T/^/V^7— tRj^— t^fr 

[0136] ^^tt^RSJh^^^ LT-f*, L 
<f*, Wl~2 8 9 9 4 6^ ^M 5 ? 1.-2 8 ? 9. 

4 7§, OT¥2-2 5 6 0^§\ ^W3- 1 2 8 9 5 
9^§\ #K1¥3- 1 5 8 8 5 5^, 4$HH¥3 — 1 7 9 3 

5 3 GfcW¥- 3-191351 -g-, 3-200 
2 5 1f, 3-200252 -g\ 3-20 
0 2 5 3^ ^§1^3-2 0 0 2 54^, *Sf0H¥3-2 
00 25 5f, ^^3-2-5 9 1 4 9^ ^¥3- 
2 7 9 9 5 8f, #gg^3-2 7 9 9 5 9t, fl*BI¥4 
- 1 6 5 0 -g\ mWi^A -1651^ #BB¥4 - 1 1 
2 6 0-§\ 2 3 5 6-*§\ 4$B8¥4-1 2 3 
5 7 4#K¥ 3-3 3 2 2 9f, #1? 3-2 3 0 7 
9 0^§\ #gfi5f 3-3 2 0 4 3 8-^\ »I?4-2 5 1 
5 7*. «ffi¥4-5 2 7 3 2-5§\ #S¥4-1 0 3 2 
15f, ^lg¥4- 1 04 54 2^, «1?4-1 0 7 

8 8 5f, ^S?4-1 0 7 88 9^ 1^4-1521 

9 5#^(ow*»*tcia«$jxfc7Ky t kp*^*© 

-R°-COO-A0t>U<^B0ST^^U ftS 



[0 13 7] L< tt. 4#B8¥l - 2 8 9 9 4 6 

»W3- 1 2 8 9 5 9-5§\ »BBf3- 1 5 8 8 5 
5^% *3f&§I¥3-l 7 9 3 5 3^ »B5p3-2 0 0 2 

5 1§, #IHI¥ 3 -200252 -5§\ 3-200 
2 5 5^§\ ^¥3-2 5 9 1 4 9f, #g3^3-2 7 
9 9 5 8-g-, 6 5 0#, ^4-1 1 2 

6 0-§\ 4$K!¥4-1 2 3 5 6-5§% ^53^4-1 2 3 5 
1%. *5BB¥4-2 5 15 7^§\ «i^4-l 0 3 2 1 
5^§\ &m¥-4- 1 0 4 5 4 2-§\ #g?4-l 0 7 8 
8 5-S§\ *£iS¥4- 1 0 7 8 8 9^§\ K4-15219 

[0 13 8] JiQAftttKHc. -«« [I] - [XV 

i] T?mztiz>ik<&msm\f htiz* 

[0 13 9] 
Uk3 9] 



[I] 



R 89 



(Rl o^.J s <>SoR 10 \ 




(R 1 V'^ ORl08) » 



am 



[0 14 0] 

Hk4 0] 
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(OR 108 ), 
(R"V 



>U9. 



Vs. 



(R u \- 



-R 



J(OR 101 ) Q 



(R 101 O). 




[0 14 1] R* 01 , R 102 . R 108 > R 130 :l^— C'tH 
/iot^tt *jSll!sB\ -R0-COO-C (R 
°1) (R 02 ) (R 03 ) Xtt-CO-O-C (R 01 ) (R 
02 ) (R 03 ) » {&U R°. R 01 , RO^^R 03 ^^ 

[0142] Rl00:-CO-. -COO-, — NHC 
ONH-. -NHCOO-, -O-. -S-, -SO 
-S0 2 - -SO3-, t>L<»i 
[0 14 3] 
Hfc4 l] 




[0 144] r G=2~6 liU G= 2<DBff± 

R 150 % R 151 0 5 t 

R i5o s R i5i : m-x*i>mt£oT^xi>±<. Ttrnm 

T/V-^S, T/l-^^rv'S, —OH, -COOH> 
-CN, Aoyyg^ -Rl52-cOORl53t>U<l± 
-R154-OH, 
R 152 x R 154 : T/^l^S, 

Rl53 :7 Kmj®^ TATA'S. 7y-^S, t>U<li 

R 99 x R 103~ R 107 v RlO^ R 111~r118 s Rl31~ R 
134 : IrI— CtHftoTfcJiK. Tk^T". T 

m. ->7/S, t>L<fi-N (R155) (R156) (r 
155^ Rl56 :H . 7;W*/H> t> U <f±ry-A- 
S) 

R I10 :ijM£-£\ T/MrH'iS, t>l<tt 
[0 14 51 
Hfc4 2] 



— R 157 



K 15R 



R 159 — 



[0146] Rl57^ 



R 159 : R— ?fc»tto-Ct> &< % 
-O-. -S-. -CO-. t> 

FytKot 9 ?^ 1 —^1 h^v- 1 -^^/^S. 
l-t-y^i/-l-xf;H) Tf«*«o-CtJ: 

[0 14 7] R 1 ^ : R--CfcJ*fcoT<> J:< . 

te»7/v^r/vSi: f*^*fc 1 ~4 OTA'******"* 

a-v s gl~nl : «|feCD&5\ «art©X»4EI-XI±*fco 

a—q, s.t.v, gl—il,kl~ ml : 0 t> L< 1 ~ 5 CDS 
ft* 

r,u : 0 t>L:<^l— 

jl.nl : 0 tKttl- 3<Dm&. 

(a+b), (e+f+g). (k+l+m) , (q+r+s), (gl+hl+il+jl) ^ 2 > 

(jl+nl)^3. 

(r+u) ^4. 

(a+c), (b+d), (e+h), (f+i), (g+j), (k+n), (Ho), (m+p), (q 
+t), (s+v), (gl+kl), (hl+11), (il+ml) ^5, 

[0 14 8] 

Hfc4 3] 
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r 160 : *rmx, -s- . -so- „ tu r*-s- 




yNn^^IS^-, TATA'S-; T^3*^S, TA~«r 
-/HE -O-Rf-COO-C^XR^XR 03 ) fclXtt 
-O-CO-O-C^XR^XR 03 ) * «LU 
2o«-0-R a -COO-C(R 01 )(R 02 )(R 03 ) tt<tt 
-O-CO-O-C(R OI )(R 03 XR 03 )-Cfe*> X. 4r4<t>U 
< t± 6 {BCOPI— 1S*<OS*SB:I51-«OS-C'5c < X 

X : 2«Ot»S, ^ ^ . 
e 2 :OtUllU *3efc>-t% 

[0149] Hk44] 
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.173 




167 R 168 




,167 R m 



J0^K TAMPA'S. TA^3r^2£. tt<H7;^^ 



.167 



r>168 



^170 'R 169 

R 173 :^* < £ t> 2 ^r±-0-R*-COO -CCR 01 ) (R 02 ) (R 03 ) l- < » 
E2 :0t>U<fll-4O«E». 



[0 15 0] 



Ut4 5] 



(31) 
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1,180 




(vm) 



181 



R J 



* t> 2oWt-0-R°-C00-C(K 01 ) (K 02 ) (R 03 ) St> U< r* 



[0151] r<D»^ K»»iajhfl:'&«i(0$»i±, v 

4 511% »tU<li5-3 0lt% «fcD#£L< 
(110-2 0lf%T^5o 

10 15 2] Mt-> T/v.*yJS*lttSrW»i-5fc«)K:, 
[0 15 3] ^CDXjteT/i-lJV ^Wg^rttli, 

f^y-N--gft7WU**l^ o/p-Mm 

tf N 5-3 o^e/v%cDO-^^Wk^) t>L<f*o- 
TvvWfc^ (0O;iJi. 5-3 0^e^%(Oo-Tir^-/Wb 



[0 15 4] #l:ffiuv^7/^ yw^tt»fl§tt/*7 
L<liO-7^ft«j, ^fuy-t Kn^i/^f^^ 

[0 1 5 5] "BfJtO^e/-^ — fc LTf*, 7i;-/K m 

U/-/^, 2. 5-*5/U/=-/K 

/V, 3, 4— 2, 3-^ri/U/— /V^CO^- 

/ — /K o -xf;i/7 ^ / — /K p— t— y^;V7x; 
— A', p-*^f"/W7x/-;K 2,3,5-hyy^/^ 
:7^ /— A^OTA-^rA^W—A^ p-yh^rv-7 
31/— A\ m~y h^rC/7x/-M 3, 5— h 3r 
'>7x/- A% 2-/ F^rv'-4-^f^7x;-;K 
m — ji/— A\ p — :n h^-y7i /— A^ m 

-yp^i/7x/-;K p^o^^xZ-zK 
m-^h^rv'7x/-;K p h V7 m / — A^tf> 
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;l- 7 x / © f^7^^r^7 1 / m-^n 

D7iy-/K p— ^on7^y -/K o-^on7i 
/— /K v^t Kn ^v'tr^^i— \?x.7^S— ^A, 
7i=;V7i;-;K fyOww — /K t7 HA-f O 
t KB*^f{t;^J:Mt L-< fi 2 «ffiEl±ig-£- b 

[0 15 6] T/^fc Kfflt LTIi, 09;tli*A<AT/V" 
7*1: K. /<7*M7^t K, T-fc h7/^rt K, :X" 

hT/vrt K» o-7i^7'Bt>7;iTt K, 0- 
7x=;V7'nf/V7;uft K, 0 -tKo^fv"<yX7 
Aft K, ro-fc Kn+i/K^^ft K» p-t K 
c^f->"<yX7/iTtK l o — 9 n o^yXr^ft 
K» m-^oD^yXT^tK, p-^DD^yXT 
Art K, o — =- hn'<yX7A7 t t K, m-^hn^ 
yX7;vft K» p -=• ho'<yX7A^ ; t K, o 
f;WKyX7^ft K, m-^f^"<yX7/Vft K» 
p-^f;i"<yX7ATt K. p-xf^"<yX7;Wf 
t K, p-n-7"fMyX7/Uft K. 7/U77- 
/K ^OB7t h7/vft KMltibC7t?-^ 
tSlx.^ DD7t hT/wffc Kv>^f^7t^-/v 

Art KS:ftffl-t-5<o*5if4L-v\ 
[0157] rn&©7A^k KJRtt» MMtt-Ct> K t* 

&b&, bsei*, *g£, br*, is^tm^ztiim-tz^ttf 

[0 15 8] d 5 U-CftfeHfe/jR^jf^WISofiiT 
^l^^aiiv 1 0 0 0~3 0 0 0 0(D%mx*hZ>Z. tit 
#* ia\ loo 0*«|T?»i*fl3tSBco^^<o)K««J 
< 3 0 0 0 0 &tt*.5 £%{fci£ftas/h3 < ftot 
5 . jg/iCOfi 2000~20000 W^fflT' 

[0 15 9] *fc, yjR7y^»/IB«^©6WB*y t K 

S^Sf*, 2O0 0K±« »4L<tt5000~200 
0 0 0, it) £f L<»410000~100000 X'$> 

?> 14, 2 5 0 0 0 ±;&S£f * LV \ 

[0160] m?, fis^^sny/WN--^^- 

h^77^- CD^Ky ^.^t'^t&^ifiSSr'bo 

[0161] *&m\z&vz>ztib<oT/i<3}!)-zim&m 

[0 16 2] **Mlc*ilt5CHbOT/i'*y^r»tt« 

ft% 

[0 16 3] **5iPl-CfflVt&*l5MR£*l (b) |±. S 



[0 1 6 4] **WCfflV^ix5BE«5feS< (b) tLT 
WS^&Iti^ (m^. XIXI4EUV) ©BSStlCfc") 
»Sr*4-f-5fl:-&«Btf± % »B£31 (b) ^tt5i/ 

tcj;«9»tji§7iif<Diii^^A^2^m^gca 1 $^ v ^ 

ttTV»5^*P<D3t (4 0 0~2 0 0nm<OM^ ia^ 
#tC^SL<f4. gSl, hgjl, iifiU KrF^^r 
W-1f-7t) s A r Fi^fV7 l^— X«U 

[0 16 5] tzb Z-t£i?Ty-V£.m. 7y^!7A 

[0 16 6] ifcfc, r.*t&©BkSr»*i-5K» 

[0 16 7] ^ ^KV.N.R. Pillai, Synthesis, (1), 1(198 
0) N A.Abad etal, Tetrahedron Lett. , (47)4555(1971) , 
D. H. R. Barton etal, J. Chem. Soc. , (C), 329(1970) „ *® 
#frm3. 779, 778*, J*fc*H!|#frS&126. 712*^{C|E«CO>t 

[0 16 8] 4389i&:i5^-Ctt, *«*3W (b) iL 
T, ilE-^iC (A-l) ~ (A- 7) T'^^ixS, S 

»4U<ttffl^4x5. KIT, (A-l) ~ (A- 

7) T'^^H^^-a-^^ov^T^ICtft^i-S,, 
[0 16 9] — (A-l) ~ (A-3) T*^£ixS 

S5flE-«a; (A-l) ~ (A-3) (C*5lt5, Ri~R6 

se.c-7f;vS, t-yf/Hwi^^itl 
~4<@CDt,cDdi^(f f>*t5o •^P7M/l'itLT 

^yf/l'I, ->i? n^^rvvugco J; 5^*^ 3 ~8<@ 



(33) 
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S. n-/h^S> -fy^h^rv-I, sec-yh* 
^(ftj^S,, LTI±, 7 tg« 

=/us, i-y^m^xo^m^^Lxhx^^mm 

[0 17 0] LT*J£L<li, ^|gitl~4<B 

RUHR?) , ^I?f&6~l 0i@(DTy-/wS, ^« 
^2~6i®«DT^-y=/l'S. VT/S, t Kn*Vl, 
*;V**v'S > T/ua^v'TJ/wK^/US, =hnSffjJJ 

[0171] #*W-C«£fllS;h,a-«5$; (A- 1) ~ 
(A-3) £*v3;*/u*;xi7 A, 3— Y~VMt 

*©»7=tv, x-irbx, (a) mmik. 

fti&ftXrzmVKO$km&. 1~1 2 ficDT/u3r/u;*/u;*; >• 

J^T-T*Sm^HT^Tt>ftt\ XI* (b) #«£#X«±St 
^<Oj^*fe 8 <@«JL<DT/u3r/uS.fi.U : X/uri ->Soj| 
<D4 J A^iilf«x3S$r'>ft< i: fc lte*i-3*\ 
tt. #«#XI4^#<D^lilSU~7ecoX/u*/uS&tf 

t/u=.* i/m<Dm<o*pfrbwt£nz>m*'pti:< 1 1> 2® 

TvuSSr^-^S^v-tfy-x/U/fci^, 7^7;? u-y;*/utf; 
^XliTv l^7tyx;v*yK©7=ty > Sr*i" 

[0 17 2] r*vtcJ:t)S3t^|g*-t-5gE (±fSg£W 
l-^-iy-lfi^/u*^^ -7-7c? u-:/;*./U/fc;/gs, Xf± 
7yh7tyx/u*yf) ©tttttttf/hS < 4 0 , S.o 

[0 17 3] femtt^<6M$ii:^i:V^m^b 
tt±tBS£ LTH«W©T/U=*/uSXI±T/Ua:^>S<fc 
9, ^^XIiSt©7;vJE-/vSXli7^3df->S<D* 

[0 17 4] ^fHigt8flIJ£<Lh, ff*U<fi^m^8~2 
0<B©T/U3r/USi LTIi > yrllfrtKXteStttO^^/u 
S, /— /us, x-wus, Kr-^S, 
h V f-y^S, f hy^^ t^fV/i'lfiii 

[0 17 5] 0?sSt&8flg«±, L<«j^«Sc8~2 
OflKOT/Un^Si ^ttXIi^CD^^^ 
/u^^fvS, /=^t*-yS. xv'/u^^rv'S, ^yf 

-y/u^iys, Kfv//V/}-*v'i > hyf-y^+v 

S, rhyfy^yS^ ^^V/UjJ-^S^ 



[0 1 7 6] ^*ic4~7|B(DT>'^/VSt LTU, jE 

/US, ^7-^/uSf?#^t7 f,^5 0 
[0 17 7] &im%t;4~7m<DT/U=i3ti/g;t LTI±, 

MttXttSWh^yi, -tvfvu^v 

S, ^V/U^VS, ^^/^^v-S^^^lf ^.Jv 

[0178] mmmi~3m<DT^/umt itit y 

fvuS. n-T'ntVuS, y7"n fcVuS# 

[0 17 9] j^iffgcl ~3|@<DT/U=i3rvSi l-Tf±, 
y h*vS, ^H^rvS, ri-T'P ^(y/p 

[0 18 0] /ND^^T-irb-cii, am 

[0181] sgm, fr®ftxi*mft<omm&: 1 ~ 1 o 

r/l'S, n — T'o £VUhl;*-7-/US, i — 7u t>xxf 
/US, n — T^/ujl^-tvuS, i -7'f/nx7/i'S > 
t — T^/uolx-tvuS, n — ^3r~>/Uzn;*.-7vuS, i — 
/s^-y/n^f/l'l, t -^3fy;Vxxf^S, n— ~- 

T^/UJL^tVUS, i -'s7'f/VX7T/Vl, t —^•7' 

^-;vxxr^2, n— ^-^^•/U-x.^-x/V'S. i — Hr9f- 

7^1, i — / =./UaiX7VUS, t-y=;VX7T/l' ' 
S, tl— -r^XVl'JL^TVUg, i -y ; ^x;Vx77/l' 

S, t-77*=/Vxxr;K ->?p/b e/i^^TvU 
S, y^oyf-^x^f^S, p-<y^x7f;v 

S, n^:3rv'/U:r..x-7VUS, y^n^7'f-/Vx^7 
/US, v-^ n jf? 5vU:n;*-r/uS, a / x^/wai^x 

[0182] E««., ^^XHS^©^*®: 1 ~ 1 2 

irLTtt. b< fi^*S:l~l 2^@(OT/u=¥/uS, 

^i^rf, ^fvus, xf^i, 7"ptwi > -ry^nt* 

/US, n-7*^S, ^ y^f /VS> sec— ^/U . 

S, ^<^5^/us, ^^'<>'^/uS, ^^r^y/us, ^-ff- 
/us, ^-^^/us, y=/vs, xv^/uS^Sr*«f5^t 

[0 18 3] X~e*$tvST/U^r/UX/U^^ 
Sf, ^m^^ns^mzii. ±IBi|#!ecoEmSW^tc, 

mT-) , ^*©:6~i o<@cory-/uS, ->r/S, ^ 
/V7-f KS, t Kndf->S, ^/u^K^rv-S. =hoS? 

[0 18 4] tATK, ^tib<Dit-&Vo<Z>&ftM (A-l 
— 1) ~ (A- 1 -6 6) , (A-2-1) ~ (A-2 
-59), (A-3-1) ~ (A-3-3 5) Sr^-T 
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[0 18 5] 



Q P 

O- 50 -" O-w 

CA-l-l) t*-l-2) 

CH 3 

o P 

(A-l-3) CA-1-4) 

O-CHs 0H 

(A-l-5) (A-l-6) 

6 . p 

(A-l-7) (A-l-8) 



[0 18 6] 
Ufc4 7] 



(35) 
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CH, 



'HbC, 




o- 



so^ 



O-QHg' 
(A-l-9) 



6 



CA-l-10) 



6 



(A-i-n) 




6 



10 18 7] 
Ht4 8] 



(A-l-12) 



6 



(A-l-13) 

o-ch, 



6 



OH 



SO3- 



C 4 H9 



6 



(A-l-16) 



[0 18 8] 
Ut4 9] 
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a 



6 



(A-l-17) 



0 
0 



0-C+H 9 l 
Of-1-18) 



(A-l-19) CA-1-20) 



(A-l-21) (A- 1-22) 

[0 18 9] Ufc5 0] 



(37) 4#BB¥15-177537 
O-CH3 OH 

CA' O CA 1 



0 ^ u w 

CA-1-23) CA-I-24) 

if 9 * X 

(A-l-25) (A-l-26) 



^ 'HA' 

O-C^Hj, 1 



(A-l-27) 



(A-l-28) 
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O-CJBf 



<? 



[0 19 1] 
UtS 2] 



(A-l-29) 
0-CHj 



6 



CA-I-30) 



(A-l-31) 

a 



0~i »ka-o-£^--soj 



(A-l-32) 
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